INTRODUCTION
The global economy is faced with structural adjustments as financial markets fail.
Large fiscal deficits incurred by governments during the financial crisis represented a coordinated effort by countries to save jobs and minimise the extent to which the economic growth declined. The G20 summit in March 2009 and the recent World Economic Forum at Davos in January 2010 announced that discretionary spending by most countries should exceed two percent of GDP.
Countries' economies are also responding in the form of automatic stabilisers where revenues fall and unemployment insurance increases, thus putting more pressure on the fiscal deficit. It is important that governments manage their fiscal deficits appropriately to avoid possible debt burdens. This study uses a measure of discretionary fiscal policy for South Africa to assess the fiscal stance during different phases of the economic cycle by explicitly testing for and using nonlinear tax elasticity adjustments.
This study also explores the asymmetric behaviour of revenues over the business cycle. In particular, a regime-switching framework is employed, where the transition from one regime to the other occurs in a smooth way. The switching between regimes is controlled by the state of output. This feature of the smooth transition model allows us to test the ability of high against low output regimes and to best describe the nonlinear dynamics of tax elasticities in the South African economy. In the case of South Africa, business cycle expansions and contractions can last as long as four years (see 2008q4 quarterly bulletin, s-159, for the duration of expansions and contractions), so the assumption that tax elasticities are of a short-term nature might be fallible. This paper proposes that long-term tax elasticities, as in the case of Du Plessis and Boshoff (2007), vary over the business cycle. To the best of our knowledge, this is the first attempt to model and compare across regimes the South African tax revenue relationship with respect to the business cycles using a non-linear model of fiscal adjustment.
Using recursive and rolling estimates for the nonlinear regressions, this paper therefore contributes to a set of other studies in estimating the tax elasticities.
Our main finding is that the elasticities for various taxes are significantly different in regimes of economic expansions and contractions. Adjusting the structural budget balance for asymmetric effects is just an extension from using linear elasticities. It allows the policy maker to draw from a different set of analysing tools when setting the expenditure envelope based on forecasted revenue. The large elasticities during economic expansions provide a possible explanation for the underestimation of tax revenues. This paper is organised along the following lines. Section 1 contains the literature review. Section 2 explains the structural budget balance concept and sketches the modelling framework that can account for the issues raised above. Section 3 estimates the model, presents the findings and discusses the implications for these issues. Section 4 concludes.
LITERATURE REVIEW
The context of tax evolution in South Africa has undergone significant changes.
South Africa has witnessed three government appointed commissions on aspects of the tax structure. These were the Franzsen commission in 1968, the Formally, the SBB is derived as follows:
y t * is potential output y t * is observed output T t * is the cyclically adjusted tax for the various taxes G0 is unadjusted government expenditure X t is nontax revenue minus capital and net interest spending The elasticity for PIT is defined by:
ε is the elasticity of personal income tax with respect to the output gap,
ε is the elasticity of personal income tax to the wage bill, where w is the wage rate and l is employment, and y wl , ε is the elasticity of the wage bill to the output gap.
The elasticity for CIT is defined by:
Where y t , ε is the elasticity of corporate income tax with respect to the output gap, PS is the profit share in GDP, Z is the gross operating surplus and where one has to estimate two elasticities, to estimating it directly. The standard STR model for the nonlinear tax elasticities can be defined as follows: 
is bounded between 0 and 1, the combined parameters,υ , will fluctuate between ψ and ω ψ + and change monotonically as a function of t s . The more the transition variable moves beyond the threshold, the closer
will be to one and the closer the parameters υ will be to ω ψ + . The further t s approaches the threshold, c, the closer the parameters υ will be to ψ .
To augment our ARDL model with the STR methodology we proceed as follows: Two sorts of tests for linearity is used. Table 2 [Insert Table 2 around here]
After having rejected that the model is linear, the next step is to apply the test by Teräsvirta (1994) in Escribano and Jordá (2001) to select the proper nonlinear functional form between a logistic transition regression and an exponential transition regression. Table 3 which provides the p-values for Teräsvirta's HO2
and HO3 tests shows evidence in favour of LSTAR for PIT, CIT and VAT.
[Insert Table 3 around here] For robustness reasons, however, the exercise below also reports results based on a sequence of fixed-length rolling windows where each successive window is constructed by shifting the preceding window ahead by one observation. The rolling scheme can also be used to guard from moment or parameter drift due to the regime changes in fiscal policy, discussed in the preceding section and on that basis we believe it is worth comparing estimates from these two schemes. Government's expenditure decision can be greatly enhanced once these elasticities are incorporated which would reduce overall surprises that might question the credibility of fiscal authorities.
[Insert Table 4 around here]
[Insert Table 5 around here] Figure 3 suggests is that the economy still has to purge itself from cyclical effects in order to have a conventional budget (CBB) that is in line with the structure of the economy. The difference in using the downward phase and upward phase elasticity is more than 1 per cent of GDP (close to R 30bn);
i.e. as the cycle is correcting itself, we will have close to R30bn less to spend on the economy. Using the wrong elasticities would lead to a policy belief that there is an additional R30bn to spend during the downward phase of the cycle.
[Insert Figure 3 around here]
CONCLUSION AND POLICY IMPLICATIONS
This paper discusses two important issues regarding tax elasticities. The first being whether taxes respond symmetrically over the cycle and the second being whether tax elasticities are constant and stable over time. To answer these questions we test for and estimate possible asymmetries through incorporating a nonlinear framework. The weighted averages of the nonlinear estimates are similar to those of other studies. However, the nonlinear estimates showed that tax collections indeed move asymmetrically over the cycle. This has significant implications for policy making in using the structural budget balance as a gauge for the overall fiscal stance. The study shows that applying these elastcities can lead to large differences in the structural budget balance. Fiscal hawks argue that fiscal austerity measures should be implemented as the global economy recovers. The estimates obtained in this study should serve as a tool in assessing future revenue collections and hence overall expenditures. These elasticities should guide policy maker's decision to ensure that expenditure will be met by revenue streams in the future and serve as an illuminating path to improved policy making.
These estimates could well be affected by other factors that could possible bias the results. As a further line of research, estimating efficiency gains from the South African Revenue Services through improvements in tax collection and the underwriting of tax laws could render more accurate estimates. Note: Parenthesis represents probability values and block parenthesis are standard errors. *,**,*** denote significance levels at 10, 5 and 1 percent. One lag was used for the serial correlation test. 
